the informal sector now being under the supervision of many agencies, such as the Department of Labor Protection and Welfare, and the Social Security Office. As a result, this workforce is still short of life assurance, the opportunity for health promotion, and vulnerable to work-related health problems, chemical hazards, and accidents from using equipment. In additions, because this workforce has working patterns and working hours that are irregular, the livelihood of the workforce is wide-ranging. The care and attention that is given to the informal sector should not be denied in order to enable the informal workforce, who has no work security, to live in the society, with the values and dignity that are due to each human-being, values and dignity which cannot be measured or priced. This is a crucial concept, which has much influence on social stability and security. Therefore, this is the rationale that directed this research on the costs spent by rubber tappers for healthcare and the prevention of work-related accidents, injuries and illnesses in order to develop a feasible health promotion program for rubber tappers. The program is expected to solve identified work-related health problems and reduce the work-related accidents, injuries and illnesses found in the group of rubber tappers effectively.
Method
This quasi-experimental study aimed to determine the cost of occupational health and safety and work-related health problems, accidents, injuries and illnesses in rubber tappers before and after implementing health promotion program.
Subjects
Target population was 49 rubber tappers who voluntarily participated in this study. The sample group was one group of rubber tappers who lived in Jana District, Songkla province that the whole members became subjects.
Data was collected by interview questionnaire from January to September, 2007.
Questionnaire
The questionnaire was developed, based on the data collected and the review of literatures and other relevant journals. Thereafter, the questionnaire was tried out in other groups of informal workers. Having been tried out, the questionnaire was revised for use in this research sample group. The questionnaires can be divided into 4 parts: Part 1 Personal factors covering general details including age, sex, number of average daily working hours, number of sleeping hours and number years as a rubber tapper Part 2 Costs for healthcare and the prevention of workrelated accidents, injuries and illnesses Part 3 Costs for treatment of work-related accidents, injuries and illnesses
Program implementation
The self-care program, in order to reduce and prevent work-related accidents, injuries and illnesses was implemented among subjects. All the subjects volunteered to participate this project. The subjects were invited to share their experiences regarding work-related accidents and injuries with their group members and train them to analyze causes and corrective action taken to prevent the recurrence of the accidents. The sample group was divided into 8 small groups of 4-10 members, based on where their houses were located in order to facilitate gathering of information. Group leaders were appointed, and the group members were allowed to apply their newly gained knowledge for 4 months under the supervision of the group leaders.
The main duty of the group leaders was to call a meeting at least once a month to conduct the following activities:
-Asking the group members about work-related health problems, illness, as well as self-care.
-Requesting group members to share experiences regarding work-related accidents or injuries with other members and do brainstorming on causes and corrective action for the problems. Record the data of work-related injuries or accidents.
During the 4 months in which the health promotion program for rubber tappers was being implemented, follow-up activities were performed by having random interviews with one member of each group and with the group leader of each group, once a month, for a total of 3 interviews.
Data collection
The sample groups were called for a group meeting in order to have an interview using the questionnaire before and after the program had completely been implemented for 4 months.
The interviews took place from June-September, 2007 and were analyzed to obtain the research findings. The costs during January-April 2007 which was the period before the implementation of the health promotion program and the costs incurred during June-September 2007 which was the period after the program implementation were collected.
Data analysis
Personal factors contributing to work-related health problems, accidents, injuries and illnesses were analyzed by Descriptive Statistics. The relationship between the costs for healthcare and the prevention of work-related accidents, injuries and illnesses and the costs for treatment when having work-related accidents, injuries and illnesses before and after the implemented health promotion program for rubber tappers was analyzed by Spearman Correlation in order to study the correlation in nonparametric of two independent data sets. The difference of the costs for treatment when having work-related accidents, injuries and illnesses before and after the health promotion program implementation was tested by the Wilcoxon Signed Ranks test in order to analyze the relationship for one sample that the data set was nonparametric.
Results

Section 1 General information of the sample group
Of 49 workers, 40 were female (81.6%) and 9 were male (18.4%). Subjects were in the range of 22-72 yr of age, and the average age was 50.2 yr. A majority of subjects were aged between 41-50 yr of age (30.6%). Their length of work experience ranged from 1-55 yr and 28.1 yr on average. The daily working hours were between 2-12 h and 6.7 h on average. The number of working days per week were at 3-7 d and 5.3 d on average. Most subjects worked 5 d a week. The number of sleeping hours were from 4-9 h and 5.9 h on average. Most subjects slept around 5-6 h. As for the survey on daily income during January-April 2007, it was found that their daily income was about 80-1,500 baht and 379.2 baht on average. A majority of subjects earned 201-500 baht per day.
Meanwhile, for the income survey during June-September 2007, it was shown that their daily income was 100-2,000 baht and 529.7 baht on average. Most of the subjects earned 201-500 baht per day. The aforementioned general information data is tabulated in Table 1 . Table 2 reveals data of the cost spent for healthcare and prevention of work-related accident, injuries and illnesses which can be elaborated as follows:
Section 2 Data of the cost spent for healthcare and prevention of work-related accidents, injuries and illnesses
Training
The average training costs for subjects were at 300.0 baht and 323.6 baht, and the standard deviations were at 604.2 and 152.0 before and after the implementation respectively.
The standard deviation was high because income loss of the subjects was included. The standard deviation of the income was relatively high, and the number of training courses the subjects attended were not the same. For OCCUPATIONAL HEALTH COST FOR THAI RUBBER TAPPERS example, a certain number of subjects at 28.6% used to take the training course, Safety Officer Training for Supervisors for 12 h, resulting in loss of income during the training and training costs that had a wide range.
Personal protective equipment
The cost of Personal Protective Equipment had means at 26.0 baht and 25.8 baht before and after the program implementation, respectively. A majority of the subjects had the PPE cost at 11-30 baht at 71.4% and 75.5% before and after the program implementation, respectively.
Exercise
The average costs of exercise for subjects were 588.0 baht and 262.5 baht and the standard deviations at 490.0 and 352.3 before and after the program implementation respectively. Their exercise costs were mostly at 101-500 Baht, equivalent to 53.0% and 60.5% before and after the program implementation, respectively.
Supplementary food and herbs
Means of the cost for supplementary food and herbs were at 4,507 baht and 4,467 baht, and the standard deviations were equal to 1,730 and 1,772 before and after the program implementation, respectively.
Annual health checkup
Means of the costs of annual health checkup were at 230 baht and 284.6 baht before and after the program implementation, respectively. Most of the subjects at 40.0%, and 46.2% spent 200 baht both before and after the program implementation. Table 3 presents the total costs during the whole period of the study. The total expenditure accounted for 123,410 Baht, of which 50.9% was spent for supplementary food and herbs. Second in number, the costs of training, exercise, annual health checkup, and PPE was at 24.7%, 18.4%, 3.9% and 2.1% respectively. Table 4 describes the data of the costs for the treatment of work-related accidents, injuries and illnesses before and after the implementation of the health promotion program. It was shown that the total cost of treatment after the program implementation was less than that before the implementation.
Section 3 Data on the costs for the treatment of workrelated accidents, injuries and illnesses
Before the implementation, most of the cost was for treatment of work-related accidents and injuries at 68.6%; meanwhile, 18.0% and 13.4% were spent for pain in body parts and peptic ulcers, respectively. In addition, in the case of accidents and injuries, most of the treatment costs were incurred by motorcycle accidents at 83.3%.
Regarding the treatment costs after the implementation of the health promotion program, it was shown that the highest cost of treatment was spent for pain in body parts at 45.0% of the total treatment cost. 44.5% was spent for peptic ulcers. Lastly, 8.4% was spent for accidents and injuries, most of which (71.1%) came from motorcycle accidents.
The investigation on the relationship between the costs for healthcare and prevention of work-related accidents, injuries and illnesses and the costs for treatment of workrelated accidents, injuries and illnesses shows that the costs for the healthcare had no relationship with the costs for treatment as shown in Table 5 . The aforementioned costs mean not only the total cost, but also the cost incurred before and after the implementation of the program, while the difference between the treatment costs when having work-related accidents, injuries and illnesses before and after the program implementation shows that the treatment costs incurred after the implementation was significantly less than that incurred before the implementation (p<0.05) as demonstrated in Table 6 .
Discussion
The sample group was composed of 49 rubber tappers, most of whom, (81.6%), were female, and only 18.4% were male. They were 50.2 yr old on average, of which 47.0% were more than 50 yr of age and categorized as aging people. Their average length of work experience was 28.1 yr, making them highly experienced tappers.
Daily working hours of the subjects were at 6.7 h on average; meanwhile, average working days a week were at 5.3 d. Both were considered normal for people at productive age. Nevertheless, the tappers need to work during the night approximately from 01:00-10:00 h when the rubber trees are still in the dark and produce more latex. Table 3 . The costs for healthcare and prevention of work-related accidents, injuries and illnesses before and after the implementation of the health promotion program for rubber tappers sorted by type of expenditure Table 4 . The costs for the treatment of work-related accidents, injuries and illnesses Table 5 . Test on the relationship between the cost spent for healthcare and prevention of work-related accidents, injuries and illnesses and the cost spent for treatment when having work-related accidents, injuries and illnesses by Spearman Correlation Table 6 . The test on the difference between the treatment costs when having workrelated accidents, injuries and illnesses before and after the implementation of the health promotion program for rubber tappers by Wilcoxon Signed Ranks test *: Level of statistical significance at 0.05
In addition, the tappers had average sleeping hours at only 5.9 h. Similar results were found in the study of Bensaard N et al 5) . The lack of adequate sleep led to health problems of the tappers as identified in the health promotion work plan for workforce from the informal sector for 2004-2006 of the Thai Health Promotion Foundation.
The total costs of healthcare and prevention of workrelated accidents, injuries and illnesses of the sample group increased 10% after the program implementation. The costs of the annual health checkup after the program implementation increased twice as much as that before the program implementation. This finding demonstrates is that the subjects became more aware of the annual health checkup. As mentioned by WHO, health promotion strategies are not limited to a specific health problem, nor to a specific set of behavior 6) . On the other hand, the cost for exercise was less. It was found that the cost increased only 26%. It was apparent that a number of subjects doing exercise increased 3 times after the program implementation. Since doing stretching exercise involved no cost of exercise apparatus and the exercise could be done during leisure time, such as when watching TV, the exercise did not result in a loss of income. The costs of occupational injuries and diseases were classified [7] [8] [9] . The costs of illness, costs of injuries and costs of disease were considered in this study. From Table 4 , it is apparent that the treatment costs for work-related accidents, injuries and illnesses after the program implementation reduced the treatment costs incurred before the implementation at 76%. Furthermore, the test on the research assumption proves that the treatment costs incurred after the implementation were significantly less than the costs incurred before the implementation, in which the treatment costs for accidents and injuries decreased mostly at 97%; meanwhile, the costs for body pain and peptic ulcer reduced 39% and 20% respectively. From the study, it was apparent that most of the treatment costs (57%) were spent for accidents and injuries; whereas, 23% was spent for body pain, and 19% was paid for peptic ulcers. This data reiterates that taking supplementary food and herbs did not help prevent or reduce the seriousness of accidents and injuries and did not alleviate the stomachache from peptic ulcer nor body pain. From the aforementioned discussion, it can be concluded that the costs for healthcare and the prevention of workrelated accidents, injuries and illnesses by the subjects did not help reduce treatment costs when they had work-related accidents, injuries and illnesses.
The limitation of this study
The technique of sample random sampling could not be used in this study as the rubber tappers at Klong Piya Sub-District, Jana District, Songkla Province did not work independently but under a group system. The tappers united and formed up around 10 rubber groups, each of which had about 60-70 members. Any request or communication to the group members had to be agreed by their group leaders. Therefore one rubber group of 10 groups was randomly selected for this study.
The strength of this study
This research is aimed at analyzing the cost of occupational health and safety and reducing work-related health problems, accidents, injuries and illnesses found in a group of rubber tappers. In reviewing relevant literature, the researcher is ascertained that this research topic has never been studied in Thailand before. In addition, this study made the subjects recognized that to do the exercise regularly could alleviate the pain of their body parts, and this satisfied them so greatly that some subjects introduced the exercise program to other rubber groups and several professional groups, as well as, the elderly club in the community.
Conclusion
From the study on the relationship between the costs for healthcare and prevention of work-related accidents, injuries and illnesses and the treatment costs for workrelated accidents, injuries and illnesses in the group of rubber tappers, it was found that the amount spent for healthcare and prevention in the sample group did not reduce the treatment costs incurred when having workrelated accidents, injuries and illnesses. Considering the study on the difference of the treatment costs of workrelated accidents, injuries and illnesses before and after the implementation of the health promotion program, it is proved that the treatment cost incurred after the program implementation was less than that before the implementation significantly. It is confirmed that the proportion of injured subjects after the program implementation was significantly less than that before the implementation.
